A new cypermethrin degrading strain was isolated from wastewater sludge using enrichment technique.
INTRODUCTION
The synthetic pyrethroid insecticides are analogs of naturally occurring pyrethrins of botanical origin (Elliott, 1980) . This group has become a major class of insecticides, used against pests as a replacement for more toxic organophosphorus pesticides (Katsuda, 1999) . Cypermethrin [(+/-)-a-cyano-3-phenoxybenzyl (+/-)-cis,trans-3 (2,2-dichlorovinyl)-2,2-dimethylcy clopropanecarboxy-late] as a synthetic pyrethroid pesticide, was widely used to control pests of cotton, fruits and vegetables as well as cockroaches, fleas, termites in houses and other buildings (Tallur, et al., 2008) . Earlier, the synthetic pyrethroid insecticides were considered as the safest insecticides because of their quick insecticidal capabilities and generally low mammalian toxicity (Dorman and Beasley, 1991) . Recently many studies showed a lot of environmental and health problems due to continuous and excessive use of synthetic pyrethroid insecticides (Cuthbertson and Murchie, 2010; Cuthbertson et al., 2010) .
For example, cypermethrin has an extremely high toxicity to the aquatic environment with concentrations as low as 10 g/L, destroying aquatic invertebrate life (Pearce, 1997; Virtue and Clayton, 1997; Vinodhini and Narayanan, 2008 ) and reported to have carcinogenic effects (Cabral and Galendo, 1990; Kakko et al., 2004) . Although some scientists did not observe the carcinogenic effects of pyrethroid in the mouse (Cabral et al., 1990 ) yet Shukla et al., (2002 reported that cypermethrin was found to have carcinogenic activity in both sexes of Swiss albino mice. The carcinogenic potential of pyrethroids has also been discussed in the review by Litchfield (1985) and cypermethrin has been classified as a possible human carcinogen by US Environmental Protection Agency. Thus, an effective and environment friendly treatment method is required to prevent environmental pollution caused by pyrethroid waste. Microbial biodegradation of environmental pollutants is a field of growing importance because of its enormous potential for environmental clean up (Schmid et al., 2001; Dua et al., 2002; Pazos et al., 2003; Nwuche and Ugoji, 2008 and 2010) . It is a practical and applicable solution for detoxifying phenols, diesel fuel, azo dyes, anionic surfactants and pesticide in a range of varying conditions whether in fruits, vegetables, river or soil (Grant et al., 2002; Hosseini et al., 2007; Agarry and Solomon, 2008; Babel and Opiso, 2007; Agarry et al.,2009; Kebria et al., 2009; Dhanasekaran et al., 2009; Ghasemi et al., 2010) . Many efforts have been undertaken to isolate bacteria, capable of biodegradation of synthetic pyrethroid insecticides and a lot of pyrethroid-degrading microorganisms have been isolated from soil and polluted water (Sakata et al.,1992; Maloeny et al., 1993; Halden et al.,1999; Nirmali et al., 2005; Jilani and Khan, 2006; Tallur et al., 2008; Arulazhagan et al., 2010; Murugesan et al., 2010) . Some pyrethroid hydrolase were purified and characterized from fungi, insect and mouse liver (Liang et al., 2005) . Genes encoding the pyrethroidshydrolyzing carboxy-lesterases were also cloned and functionally expressed (Stock et al., 2004; Wu et al., 2006; Wang et al., 2009) . With the development of study, microbial degradation has been considerd the most influential and significant cause of pesticides removal. Biodegradation is also considered to be a reliable costeffective technique for pesticides abatement and a major factor, determining the fate of pyrethroid pesticides in the environment (Horne, 2002) . In this study, the isolation and characterization of an actinomycetes strain HU-S-01 from the wastewater sludge has been carried out. The study also reveals its degradation efficiency of cypermethrin and provides useful information for further application of this isolate for bioremediation of cypermethrin contamination on the surface of fruits, vegetables and in the environment. This work was performed in Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education, South China Agricultural University, Guangzhou, P.R. China. from 2008 to 2009.
MATERIALS AND METHODS

Chemicals and medium
Cypermethrin was supplied by Zhongshan Aestar Fine Chemical Inc.Ltd., and 3-phenoxybenzoic acid (3-PBA) was purchased from Sigma-Aldrich, USA. Acetonitrile and methanols were of chromatographic grade while other chemicals were of analytical grade.
Czapek-Dox medium was used to enrich the culture and Gause synthetic No.1 media was used to culture the stain HU-S-01. The media were solidiûed with 18 g/ L of high-quality agar for cell growth on plate.
Enrichment and isolation of cypermethrin-degrading strain HU-S-01
Wastewater sludge was collected from severage treatment pool of Zhongshan Aestar Fine Chemical Inc.Ltd. Wastewater sludge enrichment was performed by placing 5g wastewater sludge sample in a 250 mL Erlenmeyer ûask containing 100 mL of Czapek-Dox medium and 20 mg cypermethrin. After 5 days of incubation on a rotary shaker at 140 rpm and 28 o C, the soil suspension (5 mL) was transferred into another Erlenmeyer ûask containing 100 mL fresh Czapek-Dox medium and 30 mg cypermethrin. These steps were repeated five times and the medium containing 50 mg cypermethrin was achieved at the end. A serial dilution of the enrichment culture was carried out and spread on the Czapek-Dox medium agar plate supplemented with 500 mg/L cypermethrin. After 4-6 days of incubation, Individual colonies were subcultured into nutrient agar plates containing 500 mg/L cypermethrin until pure colony was isolated. The pure isolate with highest cypermethrin degradation efficiency was selected for further study.
Morphological, physiological and biochemical characteristics
The HU-S-01 was identified by morphological, physiological and biochemical characteristics according to the Classification and Identification of Actinomycetes (Yan, 1992) . HU-S-01 was grown on Gause synthetic No.1 agar medium and cultural characteristics such as; shape, margin, elevation, surface appearance of the colonies, colour change in the medium because of pigment formation, assimilation of carbon source and odor of the cultures were noted. Morphological features of the cells and spores were also observed with microscope.
16S rDNA sequence and phylogenetic analysis
The genomic DNA was extracted from HU-S-01 using a Microbial DNA isolation kit (Tiangen Biotech (Beijing china) co., LTD.). The 16S rDNA gene fragment was ampliûed from the genomic DNA by PCR using the general-purpose primers of prokaryotic 16S rDNA: upstream primer 5-AGAGTTTGATCCTGGCTCAG-3', and downstream primer 52-AAGGAGGT GATCCAGCCGCA-32 (Wang et al., 2009) . Each 50 L PCR micro-tube contained 2 μL purified extracted DNA; 1 μL of upstream primer (10 pmol); 1 L of downstream primer (10 pmol); 5 L of 10×ExTap Buffer ; 0.5 L Ex
